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EVALUATION OF A PROGRAM TO CONTROL HYDATID DISEASE
IN CENTRAL UTAH^
Ferron L. Andersen^, John R. Crellin^-^, Craig R. Nichols*, and Peter M. Schantz^

Abstract.—

A program

to control hydatid disease in central Utah was evaluated by: (1) surveillance of infection in
questioning adult residents of two Sanpete County communities (Fountain Green and Spring
City) about their knowledge of hydatid disease and their attitudes toward preventive measures, (3) interviewing local

dogs and sheep,
officials to

(2)

evaluate the proposed implementation of proper community-wide measures,

prophylactic treatment of dogs with praziquantel, and
students before and after

comparing scores of tests given
they colored an educational pamphlet about hydatid disease.
(5)

(4)

analyzing records of

to third

and fourth grade

Infection rates of Echinococcus granulosus in dogs brought to volunteer diagnostic clinics dropped from 28.3 percent in 1972 to 1.0 percent in 1979, but increased to 9.8 percent in 1981. This last rise was due mainly to the fact

some dogs were examined

that belonged to range sheepmen who had either not attended a field clinic recently
Prevalence of the parasite in slaughtered sheep decreased steadily from 13.2 percent in
1972 to 2.8 percent in 1981. With regard to the questionnaire phase of the project, 87.3 percent and 84.3 percent of
the respondents understood the role of dogs in the life cycle of E. granulosus in Fountain Green and Spring City, rethat

or had never attended at

all.

Over 50 percent

two communities had worked directly with sheep sometime
were more willing to practice preventive measures involving sheep than they were
to implement measures involving dogs alone. However, many of the recommended community-wide preventive measures were not implemented. With the coloring book, students answered an average of 62.5 percent of the questions
correctly before they colored the pamphlet and 83.3 percent afterward. Overall, our results suggest that residents of
Sanpete County are knowledgeable about hydatid disease and its mode of transmission, and that, in general, progress
has been made in control of hydatid disease in central Utah.
spectively.

of the respondents of these

in their life. In general, residents

Utah has had the most autochthonous cases
man reported from the
contiguous United States (Crellin et al.,

Sanpete County. As a

program

of hydatidosis (39) in

result, a

cooperative

1944 (Carlquist and Dowell 1951). Studies
on dogs, foxes, and coyotes were undertaken

and control hydatid disease
in central Utah was begun in 1971 by personnel from Brigham Young University (Provo, Utah), the Utah Department of Health
(Salt Lake City, Utah), and the Centers for

in the early 1950s to identify the definitive

Disease Control (Atlanta, Georgia) (Andersen

1982), with the first reported case diagnosed
in

host,

but these were unsuccessful (Butler and

Grundmarm
Butler

et al. 1974).

Grundmann et al. 1953,
and Grundmann 1954). The normal
1951,

Materials and Methods

granulosus in Utah
(dogs and sheep) were revealed in 1969 as

hosts

of Echinococcus

Description of Study Area

part of an investigation into the death of a
nine-year old boy in the community of Herri-

man (Kahn

to study

Sanpete County

near Salt Lake City.
Concurrently, parasitologists at Brigham
Young University began surveillance of the
parasite in dogs and sheep in central Utah
(Fox et al. 1970, Andersen et al. 1973, Love-

and has a

et al. 1972),

is

in the center of

total area of

4,136 sq km.

A

Utah
valley

(1700 m elevation) bordered by mountains
(3400 m elevation) runs the length of the
county. There are 14,615 people in the county (U.S. Bureau of the Census 1980a), 90 percent of which are Mormons (The Church of
Jesus Christ of Latter-day Saints) (Stinner et
al. 1978). Unlike most farming regions in the

As more work was done, it
became apparent that the main foci of infection were in that area of Utah, especially
less et al. 1978).

'This project was supported in part by U.S. Public Health Service Grant AI-10588.
'Department of Zoology, Brigham Young University, Provo, Utah 84602.

'Present address: Trinity College, Deerfield, Illinois 60015.

•Bureau of Communicable Disease Control, Utah Department of Health, Salt Lake City, Utah 84103.
'Division of Parasitic Diseases, Center for Infectious Diseases, Centers for Disease Control, Atlanta, Georgia 30333.
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United States, nearly all residents of Sanpete
County, regardless of occupation, live in one
of 13 communities which vary in population
from 153 to 2807 (U.S. Bureau of the Census
1980a). In 1978 there were approximately
1950 dogs (Loveless et al. 1978) and 90,400
sheep in the county (U.S. Bureau of the Census

1980b). Agriculture

is

the principal in-

dustry, with an emphasis on turkeys

and

Range sheep herds are grazed in the
mountains during summer, on the valley floor
during spring and fall, and on the desert
sheep.

(100-200

km

to the west) during winter. In

addition to the range herds, there are also

semirange herds that are confined during
winter but grazed in the mountains during

summer. There are also many small flocks
confined on a year-round basis, which are
usually made up of ewes obtained from range
sheepmen (Crellin et al., 1982).

Vol. 43, No.

the

two school

and

in

1

districts in Sanpete County,
1980 coloring books were distributed
to all third and fourth grade students in eight
elementary schools in the county. The overall
goal of this portion of the program was to
educate the residents about the life cycle of
E. granulosus, and the proper measures that
could be taken to prevent the disease.
Local governments were advised as to
proper community-wide control measures,
and it was their choice whether or not such
measures were implemented. Included within
this phase of the program was prophylactic
treatment by a local veterinarian (Dr. M.
John Ramsay) of dogs in the northern half of
Sanpete County with bunamidine hydrochloride (1974-1978) and praziquantel

(1979-1981).
Surveillance of dogs, sheep, and

human

beings was conducted in several areas of cen-

Utah. Starting in 1971, clinics to examine
dogs were held in communities in Sanpete
County, and, in 1980 and 1981, on nearby
mountain range lands (Table 2). In other

tral

Description of Hydatid Disease
Control Program

The main

goals of the

program have been

reported previously (Andersen et

al.

1974)
educa-

and are summarized on Table 1. The
tional portion of the program was accomplished through press releases, an article in
the National Woolgrower (Andersen and Wallentine 1976), pamphlets distributed countywide, talks to civic and church groups, and
displays and personal coimseling done during
community screening clinics. A filmstrip and
coloring book were developed as tools to
educate children. Copies of the filmstrip
were given to the audiovisual departments of

(Summit and Utah counties), clinics
were usually held at the sheep camp location.
Dogs were dosed with arecoline hydrobromide, and the resulting purge was examined on site. Sheep were checked at slaughter
for the presence of cysts by state meat inspectors, and the identification of cysts suspected was confirmed at the parasitology
laboratory at Brigham Young University. Forty-nine coyotes (Andersen et al. 1973, Conder
and Loveless 1978) and 74 deer (Jensen et al.,
1982b) were also examined to assess their
areas

possible role as sylvatic reservoirs of infection.

Table

1.

Main

goals of a

program

to control hydatid

disease in Sanpete County, Utah.

Community objectives
1.

Covering or fencing animal disposal

pits at

waste

dis-

Eliminating stray or roving dogs

3.

Conducting educational programs

in local schools

Individual objectives
1. Fostering a widespread understanding of the parasite's life
2.

Encouraging individuals to have themselves and their
dogs checked for £. granulosus at yearly screening
clinics

human

by posters placed in comand phone calls to
sheepmen by individuals from the Utah Department of Health, BYU, and a local veterby

letters

inarian's office.

cycle

Advocating proper preventive measures such as not
feeding sheep viscera to dogs, burning or burying
sheep that die on the range, and not allowing dogs to

roam
3.

clinics for

local newspapers,

mimities, and

posal sites
2.

Immunodiagnostic

beings were conducted usually in conjunction
with clinics for dogs (Klock et al. 1973, Barbour et al. 1978). Clinics were advertised in

Evaluation of Control Program

The effectiveness of the control measures
was evaluated by monitoring trends in infection rates in dogs and sheep and the numbers of

new

cases diagnosed in

human

beings.

Andersen et

January 1983

al.:

The

success of holding screening clinics was
evaluated partially by comparing the list of
all those who brought dogs for examination
with a complete list of all sheepmen in the

region (Crellin et

al.,

1982).

uation was obtained by
of

residents

were held; 109 of 1120 (9.7 percent)
dogs purged were infected with the adult
cestode.

two Sanpete Coimty commu-

and attitudes towards proper preventive
measures. The procedures employed in devising, distributing, and analyzing these questionnaires were described earlier (Condie et
al.,
1981). Implementation of communitywide measures was evaluated through interviews with city officials and visits to the various community waste disposal sites.
The effectiveness of the coloring books in
increasing knowledge about hydatid disease
and proper preventive measures was analyzed by testing the students before they received the coloring book and again two
weeks afterward. Pre- and posttest scores
were compared using a paired t-tesi.

fected were

in five central

Utah abattoirs since 1971, 1116 (7.1 percent)
were infected with E. granulosus. The range
in yearly prevalence was 13.2 percent in
1972 to 2.8 percent in 1980 and 1981 (Fig. 1).
During the study period, 83 screening clinics

Dogs infected with Echinococcus granulosus

in

Sanpete County, 1971-1981.

Use of dog

North Sanpete
Fairview

Fountain Green
Mt. Pleasant
Spring City
Other communities

Area

total

South Sanpete

Ephraim
Manti
Mayfield

Gunnison
Area

total

County

total

parasite

in

owned by sheepmen who had

1982b).

Tending sheep

Community

of the

never attended a clinic, and that in 1981 4 of
the 5 dogs infected were owned by sheepmen
who had not attended a clinic in several
years. Sixty of 593 (10.1 percent) owners who
attended a clinic had at least one infected
dog (Fig. 2 and Table 3). Generally, the proportion of owners with at least one infected
dog was higher in communities from the
northern half of the county (Table 3).
Twenty-seven of the 28 (96.4 percent) range
sheepmen presently in the county have taken
some of their dogs to at least one clinic, but
no more than 19 (67.8 percent) have attended
in any one year. Seven clinics were held in
Summit County where 6 of 69 (8.7 percent)
dogs harbored E. granulosus, and one clinic
was held in Utah County where 1 of 21 (4.8
percent) dogs was infected. No echinococcosis infections were found among 49 coyotes
(Andersen et al. 1973, Conder and Loveless
1978) and 74 deer examined (Jensen et al.

Results

2.

rates

(Loveless et al. 1978) to 1.0 percent in 1979,
but rose to 8.9 percent in 1980 and to 9.8
percent in 1981 (Fig. 1) (Jensen et al. 1982a).
This rise, however, was probably due to the
fact that in 1980 7 of the 8 dogs found in-

adult

(Fountain Green and Spring City) concerning their knowledge of hydatid disease

Table

Infection

dogs declined from 28.3 percent in 1972

nities

Of 15,775 sheep slaughtered

67

for dogs

Further eval-

questioning

Hydatid Disease

68
Table

3.

January
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Only one community (Spring City)
had
a pit cover. Two commimities (Moroni and
Manti) did not allow dead animals to be left
at their waste disposal sites. Laws making it
illegal to leave dead animals on the range
were passed recently in Sanpete and five ad-

ally poor.

of the six that had an animal disposal pit,

joining counties, but, at this time, enforce-

communities have
made an
effort to eliminate stray dogs. Fairview,
Fountain Green, Moroni, and Mt. Pleasant
have enacted laws requiring treatment of

ment

nonexistent.

is

All

leash laws, but only one (Manti) has

dogs with praziquantel as a stipulation for
obtaining or renewing a dog license; however, few sheepdogs in Sanpete County are
licensed and compliance is largely voluntary.
In the praziquantel treatment program, only
7 of 63 (11.1 percent) owners participating
had ever had dogs known to be infected.
Only 22 of the 63 (34.9 percent) owners had
ever brought their dogs to a screening clinic.

Discussion

Among the human population at risk in
Sanpete County, cystic hydatid disease has
been diagnosed at a rate (3.7 cases per
100,000 population per year) comparable to
those in other regions regarded as highly endemic

for this infection.

include rates from

Data

for

comparison

the Australian state

of

Tasmania prior to the initiation of a statewide control program (15 per 100,000 per
year; McConnell and Green 1979); from
Cyprus (12.9 per 100,000 per year; Anonymous 1981); from Chile (7.8 per 100,000 per

Vol. 43, No.

1

Anonymous 1981); and from Yugoslavia
per 100,000 per year; Anonymous 1981).
Also, infection rates in dogs and sheep at the
beginning of the study period herein reviewed were similar to those in other endemyear;
(3.7

(Anonymous 1981).
Most successful programs to control E.
granulosus have had both a formal organizational structure and a mandatory involvement of the local population (Gemmell
ic

regions

1979). In contrast, the control effort in cen-

Utah has been a cooperative project instate,
and federal
university,
agencies, and participation of the community
has been completely voluntary. The voluntary aspect of the program has imposed certain limitations on the rate of progress of suggested preventive and control measures.
Although the majority of dog owners and
sheep ranchers have responded positively to
tral

volving

recommended measures, and also availed
themselves of the diagnostic services provided, our questionnaire survey indicated
that some individuals have not. The data indicate that the health educational aspects of
the program have succeeded in making most
adult residents of the two commimities thor-

oughly aware of hydatid disease, but this may
not be adequate to sustain interest and to
motivate necessary changes. We had previously observed that most dog owners in
Sanpete County were able to respond correctly to questions about the life cycle of

Table
owners

Attitudes and practices of dog and/or sheep
Fountain Green and Spring City, Utah.

6.

in

Percentage of respondents

Table

5.

Helpfulness of various sources of informa-

tion about hydatid disease in Fountain

City, Utah.

Green and Spring

Attitude or practice

Attitude— willing

Fountain Green

Spring City

(%)

(%)

83.5

78.2

to:

take dog to clinic"

Andersen et

January 1983

hydatid disease and how to prevent it; however, many continue to manage their dogs in
ways that permit them ready access to
sources of infection (Schantz and Andersen
1980).

Another problem associated with the voluntary nature of our program involves the interpretation of data collected at diagnostic
field clinics for dogs. Generally, rates of in-

measured annually suggested a downalthough rates in most recent
years have increased somewhat (Fig. 1). This
apparent increase most likely reflects differfection

ward

trend,

ences in the yearly samples of the canine
population, rather than actual increases in
rates of transmission.

Some

effort

was made

encourage dog owners
had not previously attended to bring

in the later years to

who

their animals to the voluntary clinics. Also,

more diagnostic clinics were held in the summer sheep range land, rather than in local
communities as was done previously. Thus,
higher rates of infection were found in dogs
not previously examined and in those sheep

dogs that were from high-risk canine popuwith herds of sheep.

lations associated

In contrast to these fluctuating changes

more
was noted for the slaughtered
sheep, and yet no changes in sheep marketing
practices were known to occur during the

noted

in the infection rates of dogs, a

steady decline

study period.
It

now seems

likely to

conclude

that, after

10 years, E. granulosus has largely been eliminated from "house" dogs (those dogs not

working with sheep), but is still found in
small numbers in dogs owned by the county's
sheepmen. This partial control has probably
been achieved through educational efforts
that resulted in a reduction in availability of

sheep viscera to dogs. However, recommended preventive measures such as control
Table 7. Dog and sheep populations
Green and Spring City, Utah.

in

Fountain

al.:

Hydatid Disease

71
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Finally, since praziquantel (Droncit®)

an approved drug

United

in the

now

is

States,

and

dog owners within the two commusurveyed indicated that they are willing to pay for treatment, we will encourage
continued prophylactic treatment of dogs
since

nities

hydatid disease will be maintained by monitoring
infection rates in slaughtered sheep and by
registering diagnosed human cases.

with

this drug. Finally, surveillance of

Vol. 43, No. 1

CoNDiE, S. J., J. R. Crellin, F. L. Andersen, and P. M.
Schantz. 1981. Participation in a community
program to prevent hydatid disease. Publ. Hlth.
Lond. 95:28-35.
Crellin, J. R., F. L. Andersen, P. M. Schantz, and S.
CoNDiE. 1982. Possible factors influencing disJ.
tribution and prevalence of Echinococcus granulosus in Utah.

Fox,

J.

Am.

Epidemiol. 116:463-474.

F. L.

131-145.

Gemmell, M.

a. 1979. Hydatidosis control— a global

view. Aust. Vet.

Grundmann,

Literature Cited

J.

Andersen, and K. H. Hoopes. 1970. A
survey of the helminth parasites of cattle and
sheep in Utah valley. Great Basin Nat. 30:

C,

1953.

J.

55:118-125.

M. Butler, and M. J. Selin.
Examination of commercial silver fox as a
A. W.,

J.

possible host for Echinococcus granulosus (Batsch

Andersen,

D. Wright, and C. Mortenson.

F. L., P.

1786) Rudolphi 1805 in Salt Lake County, Utah.

1973. Prevalence of Echinococcus granulosus inJ.

fection in dogs

and sheep

Utah.

in central

J.

Am.

Andersen, F.

The

and M. V. Wallentine. 1976. Hydatid
Woolgrower 66:16-18.

FAO/UNEP/WHO

1981.

echinococcosis/hydatidosis

guidelines on

surveillance,

Kahn,

pre-

vention and control. Wld. Hlth. Org., V.P.H.

Andersen, C. R.
Nichols, T. Fukushima, and I. G. Kagan. 1978.
Hydatid disease screening: Sanpete County,
Utah, 1971-1976. Am. J. Trop. Med. Hyg.

Barbour, A. G.,

J.

R. Everett, F. L.

27:94-100.

Beard, T. C. 1973. The elimination of echinococcosis
from Iceland.

Bull.

J.

Am.

Vet.

J.

M.,

testinal

Med. Assoc.

McCoNNELL,

and

A.

J.

W. Grundmann.

1954.

The

H.,

AND

R.

J.

DowELL.

the

United

States.

Rocky

1951. Echino-

Mtn.

Med.

J.

48:773-776.

CoNDER, G.

A.,

AND

R.

M. LovELESs.

1978. Parasites of

the coyote {Canis latrans) in central Utah.
Wildl. Dis. 14:247-249.

J.

AND

R.

J.

Green. 1979. The control
Tasmania. Aust. Vet. J.

and F. L. Andersen. 1980. Dogs, ownand hydatid disease in Sanpete County. Gr.

P. M.,

W.

lation

in

D.,

J.

Bas. Nat. 40:216-220.

Stinner,

Parasitol. 40:440-443.

coccus disease. Report of four cases contracted

L.

55:140-145.

Schantz,

in-

helminths of the coyote Canis latrans
J.

S.

of hydatid disease in

ers

Say, in Utah.

Carlquist,

L. E.,

JuRANEK, AND

118:396-398.

Butler,

B., S. Spruance, J. Harbottle, P. Cannon,
J.
and M. G. Schultz. 1972. Echinococcosis in
Utah. Am. J. Trop. Med. Hyg. 21:185-188.

Vet. Res. 39:499-502.

Wld. Hlth. Org. 48:653-660.

Butler, J. M., and A. W. Grundmann. 1951. Fecal examination of 200 dogs from Salt Lake City, Utah,
for intestinal helminths.

F. L.

Spruance, F. L. Andersen, D. D.
I.
G. Kagan. 1973. Detection of
asymptomatic hydatid disease by a community
screening program. Am. J. Epidemiol. 97:16-21.
Loveless, R. M., F. L. Andersen, M. J. Ramsay, and R.
K. Hedelius. 1978. Echinococcus granulosus in
dogs and sheep in central Utah, 1971-76. Am. J.

Klock,

80:23, Geneva.

A. Short,

J.

internal parasites of Odocoileus

49:317-319.

disease. Nat.

Anonymous.

and

Andersen. 1982b.
hemionus of
central Utah. Proc. Helminthol. Soc. Washington

Jensen, L. A.,

Animal Hlth. Assoc. 370-384.
F. L.,

and

of

central Utah. Great Basin Nat. 42:65-66.

J.

Andersen,

Assoc. 123:235-236.

The prevalence

1982a.

L., J. R. Everett, A. G. Barbour, and F.
Schoenfeld. 1974. Current studies on hydatid
disease in Utah. Proc. 78th Ann. Meeting U.S.

Med.

Vet.

P. M. Schantz.
Echinococcus granulosus and other taeniid cestodes in sheep dogs of

Med. Assoc. 163:1168-1171.

Vet.

Am.

Jensen, L. A., F. L. Andersen,

F.,

M.

B.

changes

Toney, and
in

rural

Kan. 1978. PopuUtah. Utah Sci.

S.

39:107-109.
U.S.

Bureau of the Census.

1980a. 7980 Census. Utah
preliminary report. U.S. Bureau of the Census,

Washington, D.C.
1980b. 1978 Census of Agriculture. Utah preliminary report. U.S. Bureau of the Census, Washington, D.C.

